SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :P/L RETEN & DEPLOY~MFM PYRO FMER NO P2-5A-J02=2 REV:OB/L2 /84

ASSEMBLY :MPM SHOULDER MECHANISM CRIT. FUNC: 1
F/N RI :5KD26100105=301 CRIT. HDW-: o
1MC325-0024-0002 VEHICLE 102 1073 104
QUANTITY 1 EFFECTIVITY: X ¥ X
FHASE(S) = PLL. Lo 00 X DO LS
REDUNTWANCY SCREEN: A= Be= c-
FREPARED BY: APPROVED BY; APPROV 5 A
DES R. H. YEE DES <X i A LA
REL M. B. MOSXOWITZ REL

QE E. M. GUTIERREZ QF EME

ITEM:
PRESSURE CARTRIDGE, MANIPULATOR FOSITIONING MECHANYSM (MPM) SHOULDER,
TYPE 1 GUILIOTINE

FONCTIONM:
FROVIDES PRESSURE QUTPUT FROM BITHER OR BOTH (REDUNDANT) PRESSURE
CARTRIDGES TO OPERATE THE GUILLOTINE ASSEMBLY WEICH SEVERS THE ELECTRIC2
UMBILICAL AT THE MANIPUYATOR POSITIONING MECHANISM (MPM} SHOULDER, IF TH
FEMOTE MANITULATOR SYSTEM {FMS5} CANNOT BE STOWED.

FATTORE MODE:
INADVERTENT OPERATION

CAUSE(B) :
ERRONEQUS SIGNAL, THERMAL ENVIRCNMENT, SHOCE/VIARATION

BPFFECTS QN:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(A,B) MANIFULATOR ARM DISABLED: UMBILICAL INAOVERTENTLY CUT.

{C) LOSS OF MISSION; RMS CANNGT BE USED. JETTISON OF ARM I8 REQUIRED IF
IT Is OEPLOYED,

(D) POSSIBLE DAMAGE TC ORBITER IF CONTROL OF RMS I5 LOST WHILE DEPLOYED
AND ARM CONTACTS VEHICLE. POSSIBLE LOSS OF CREW/VEHICLE DURING RE-ENTRY
ALSO, LOSS OF CREW/VEHIQLE IF TWO AC MECHANICAL BUSES BECOME DISABLED
BECAUSE OF GUILLCTINE FIRING WITHOUT PROFTR DEADFACING OF ELECTRICAL
CIRCUITS. '
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
BUBSYSTEM :P/L RETEN & DEPLOY-MPM FYROQ FMEMA NO P2-5A-J03-2 REV:08/12/83

DISPOSITICN & RATIONALE:
{A)DESIGN (B)TEST {C)INSFECTION (D)FAILURE EISTORY (E}OPERATIONAL USE

{A) DESIGN '

PRESSURE CARTRIDGE FIRING CIRCUITRY CONSISTS OF TWISTED SHIELDED PAIRS OF
WIRES FOR PRCTECTION AGAINST ELECTROMAGNETIC INTERFERENCE (EMI) AND RADIC
FREQUENCY INTERFERENCE (RFI}. NSI MEETS EMI COMPATIMILITY PER MC939=000:
AND RFI PER AFETRM 127-1. PYRC INITIATOR CONTROLLER (PIC) IS TWC FAILURE
TOLERANT FOR PROTECTION AGRINET AN ERRONBOUS OUTPUT. EXPLOSIVE MIX IS
POTASSIUM PERCHLORATE HIGH-TEMPERATURE FOR PROTECTION AGAINST EXCESSIVE
THERMAL ENVIROMMENT (AUTOIGNITION AT APPROXIMATELY +500 DEG Fji.

{B) TEST
QUALTFICATICN TESTS: B PUOT DROF, SHOCE, RANDOM VIBRATION, THERMAL
CYCLING FROM =130 DEz F TD +270 DES F, HIGH TEMPERATITRE FIRINGS AT +140
DEG ¥, AUTO-IGNITION TEST VERIFIED NO=FIRE WHEN EXPOSED TO +370 DEG F FOF
1 BOUR (MAATMITM EXPECTED FLIGHT TEMFERATURE I3 +270 DEG F). NSI HAS BEEF
QUALIPIED TO A NO-FIRE CONDITION WHEN SURJECTED TO 1 WATT/L AMP FOR S
MINUTES. REF. CERTIFICATION REQUIREMENTS (CR) 44-325-0024, OEA 2889-10-1
AND 44=325=0025, GEA 2956-10/A NSI: SOS INC TR6068 HSTC TR2-123.

DESIGN VERIFICATION TEST: NEI AND WIRING WAS TESTED FOR CLOSE FROXIMITY
RFI SUSCEPTIBILITY FRIOR TC APOLIO-S0OYUZ TEEST PROJECT (LETF]F REF JSC
REPCRT #M-R-H-QEZIA 2(’7.

ACCEPTANCE TESTS: 100% INTERNAL PROOF PRESSURE TENSILE TEST (1 CQUPONS
FROM SAME HEAT TREAT), EXAMINATION OF PRODUCT (WEIGHT, WORKMANSHIP,
FINISH, DIMENSIONS, CONSTRUCTION, CERTIFIED MATERIALS AND PROCESSES).
BEIDGEWIRE RESISTANCE AND 50 VOLT INSULATION RESISTANCE TEST FOR NHSI.
NEUTRON AND X-RAY (PRESENCE OF EXPLOSIVE MTX, NO POREIGN MATERIAL, AND
PROPER ASSEMBLY), LEAFAGE (0.000001 CC FER SEC HELIUM), AND WEIGHT (PYRC
CHARGE AND ALL OTHER CARTRIDGE PARTS WERE WEIGHED PRE= AND POST=ASSEMBELY;
TOTALS MUST BE WITHIN SPECIFIED TOLERANCES). (CR) 44=325=0024 AND 44=
325=-0025; ATP 2956=T7/8 AND 2889-7-400 (OEA, INC). i

CMRSD: GROUND TURNAROUND INCLUDES PYRO INITIATOR CONTROLLER (PIQ)
RESISTANCE TEST (POST-HOOKUP), PIC GO/NO-~GO RESISTANCE TEST (PRE=HOOKUP],
POWER-OFF STRAY VQLTAGE CHECK, POWER-ON STRAY VOLTAGE CHECK, NSI
ELECTRICAL VERIFICATION, AND MPM JETTISON VERIFICATION.

(C) INSFECTION

RECEIVING INSPECTION
RAW MATERIAL IS VERIFIED BY INSPEOTION TO ASSURE SPECIFIED SHUTTLE
REQUIREMENTS ARE SATISFIED.

CONTANINATION CONTROL

CONTAMINATICN CONTROL AND CORROSION PROTECTIDN PRDCESSES ARE VERIFIED BY
INSPECTION. ,
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SHUTTILE CRITICAL ITEMS LIST = QORAITER
SURSYSTEM :P/L RETEN & DEFLOY-MFM PYRO FMEA NO P2=S5A=JQ2w=2 RE?:GBKIIXSB.

ASSEMELY/ INSTALTATION

VISUAL INSPECTION, IRENTIFICATION PERFORMED, AND PARTS PROTECTION ARE
VERIFIED BY INSPECTION. SELECTED MANUFACTURING/ASSEMBLY STEPS ARE
IDENTIFIED BY NASA QUALITY ASSURANCE AND VERIFIED BY GOVERNMENT
INSPECTION AS MANDATORY INSPECTION POINTS (MIPS).

NONDESTRUCTIVE EVALIOATION

PARTS ARE X=RAYED AND N=-RAYED TO VERIFY CORRECT ASSEMALY AND PRESENCE OF
ALL DETAIL FARTS AND EXPLOSIVES. X=-RAYS AND N=FAYS ARY REVIEWED RBY
VENDOR, DCAR, NABA QUALITY, AND ENGINEERING.

CRITICAL PROCESS
ALL MANUFACIURING PROCESSE3, SUCH AE WELDING, HEAT TREATING, PASSIVATION
AND ANODIZING AR® VERIFIED BY INSPFECTIGCN.

TESTING
ATP IS VERIFIED FER FROCEDURE,

HANDLING/PACKACTNG
HANDLING, PACKAGING AND STORAGE ENVIRONMENTES ARE VERIFIED BAY INSPECPION.

(D} PAILURE HISTORY
THERE HAVE BEEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FATLURE MODE.

IF FAILURE QCCURS WHILE RME 1S DEPLOYED CAFABILITY STILL EXISTS TO
JETTISON ARM.

{E) OPERATIONAL USE .
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